The charmless decays of B mesons offer a fertile ground to measure CP violation, by studying the Dalitz plot structure. We report about the most recent measurements in this sector, performed by LHCb using proton-proton data, recorded in 2011 and 2012 and corresponding to an integrated luminosity of 3.0 fb −1 . The inclusive CP asymmetries and local asymmetries in specific regions of the phase space are measured for the B ± → h ± h + h − (where h = π, K) decays. In addition the first evidence for CP violation in charmless B + → ppK + decays is reported. Finally, a more accurate measurement of the branching fraction of the B + → Λ(1520)p (with Λ(1520) decaying into a K + p final state) is shown.
Introduction
The violation of CP symmetry in the quark sector is well explained in the Standard Model (SM) by the Cabibbo-Kobayashi-Maskawa (CKM) mechanism [1, 2] , through the presence of a single complex phase. Despite the success of the SM to describe all CP asymmetries observed experimentally, the amount of CP violation within the SM is not enough to explain the matterantimatter asymmetry present in the universe.
The charmless b-hadron decays offer an interesting opportunity to search for different sources of CP violation. In these decays the violation of CP can be observed as an asymmetry in the decay rate of a particle and its CP conjugate. In order to occur the existence of at least two amplitudes with different weak and strong phases is necessary. The weak phases are sensitive to physics beyond the Standard Model and can be studied through the interference between tree-level and penguin contributions. The strong phases can originate from different mechanisms. One source is related to short-distance processes [3] , while the other sources are due to long-distance effects, like KK ↔ ππ rescattering [4] , occurring in the final state, or interference between intermediate states of the decay [5] . The measurement of CP asymmetries over the Dalitz plane is useful to better understand the generation of such phases and to constrain the parameters describing the hadronic interactions.
In these proceedings we report the latest results obtained using a data sample corresponding to an integrated luminosity of 3.0 fb −1 collected by the LHCb experiment in proton-proton collisions at center-of-mass energies of 7 and 8 TeV.
CP violation in B
The studies of direct CP violation in B ± → h ± h + h − decays 1 , performed at the B-factories through amplitude analyses, have shown evidence of CP asymmetries in B + → ρ 0 (770)K + [6, 7] and B + → φ (1020)K + [8] decays. Moreover the LHCb collaboration measured non-zero inclusive CP asymmetries and larger local asymmetries in the decays 1) where N represents the signal yields, extracted with an unbinned maximum likelihood fit to the mass spectra of the selected candidates. By measuring the A raw asymmetries and correcting for B ± production asymmetry and for other detector effects due to unpaired hadron h ± , using control decays, it is possible to measure the CP violation
whose results, integrated over the Dalitz plot, read
where the first uncertainty is statistical, the second systematic and the third is due to the error on the CP asymmetry of the B ± → J/ψK ± decay, used as a control channel. The asymmetries are as well studied in bins of the Dalitz plot. Figure 1 shows the distributions of the raw asymmetry, calculated according to Eq. 2. 
rich structure, with very large asymmetries localised in certain regions. The sign of the asymmetry is positive for the channels which include two pions in the final state and negative for those which include two kaons. The asymmetry calculations, performed in the m(K + K − ) or m(π + π − ) invariant mass region between 1.0 and 1.5 GeV/c 2 , leads to the following results
The results have a significance of 5σ . A possible explanation for the generation of the strong phase differences is the role played by hadron rescattering. Another interesting feature can be observed plotting the yield asymmetry as a function of the m(hh) invariant mass, splitted according to the sign of the cosine of the angle θ p , defined by the momenta of the unpaired hadron and the resonant daughter with the same-sign charge. As an example Figure 2 shows, for the B ± → π ± π + π − decay, the distribution of the yield asymmetry in bins of m(π + π − ), according to the sign of cos(θ p ). The charge asymmetry changes sign at a value of m(π + π − ) close to the ρ(770) resonance. This can be related to the dominance of the longdistance interference effect in this region of the Dalitz plot. Moreover, the change of sign occurs for both cos(θ p ) values, indicating the dominance of the real part of the Breit-Wigner propagator. To understand the dynamical origin of these CP-violating sources a full amplitude analysis is needed.
CP violation in B + → pph + decays
The large asymmetries measured in B ± → h ± h + h − decays motivates the studies on the closely related B + → pph + decays, where a smaller h + h − ↔ pp rescattering is expected. The results presented here are an update of the studies previously performed by in LHCb [13] . It made use of the entire data set, improving the selection with a similar strategy adopted for the B ± → h ± h + h − analysis. More details can be found in [14] .
After the selection, the number of signal events are extracted using an unbinned maximum likelihood fit to the B + → ppK + and B + → ppπ + invariant masses, yielding to N(ppK) = 18721 ± 142 and N(ppπ) = 1988 ± 74 signal candidates.
The distribution of events in the Dalitz plane, defined by (m 2 pp ,m 2 hp ), is shown in Figure 3 , after the subtraction of the background and the correction for acceptance effects. In the left plot it is possible to observe hints of the Λ(1520) → K +p band. The measurement of the branching fraction is performed using the B + → J/ψ(pp)K + decay as a reference mode
The enhancements at low m 2 pp values seen in Figure 3 are observed in other B → ppX decays. The B + → ppK + events occupy the region at low m K +p, while B + → ppπ + candidates rather the region at large m π +p. In Figure 4 is shown (left) the distribution of the helicity angle θ p , defined as the angle between the daughter meson h and the oppositely charged baryon in the pp rest frame of the pp system for ppK and ppπ, in the region with invariant mass m pp < 2.85 GeV/c 2 . The two modes show a clear sign-inversion pattern. The forward-background asymmetry is defined as 1) where N represents the efficiency-corrected signal yields. The A FB distribution is shown in Figure 4 on the right and the measurements, for m pp < 2.85 GeV/c 2 , are
These asymmetries can be interpreted as being due to the dominance of non-resonant pp scattering [9] . The CP asymmetry variation across the Dalitz plane has been studied for the B + → ppK + decay only, since for the B + → ppπ + decay the statistics of the data sample was not enough. 
